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The operational definition of “sarcopenia”, an age-related skeletal muscle disease resulting from
adverse changes that accrue across the lifetime, was recently updated by the European Working Group
on Sarcopenia in Older People (EWGSOP) [1]. The revised definition differs from the original in
terms of suggested measurements, cut-off points and case-finding algorithms. Consequently, reported
sarcopenia prevalence estimates have drastically changed since the publication of this definition [2]
and further investigation of the impacts of the revision are warranted in diverse populations.
A recent article by Su et al., published in the Journal of Clinical Medicine, explores the prevalence
of sarcopenia in older adults residing on the northern island of Hokkaido, Japan, which is described by
the authors as “cold and snowy in the winter, with the roads covered with snow from November to
April” [3]. This in an interesting population in which to investigate sarcopenia prevalence given that
older adults living in colder climates may have increased likelihood for sarcopenia.
There are several mechanisms by which residing in colder climates may exacerbate age-related
muscle declines. In particular, it has been hypothesised that the presence of snow and icy conditions
may increase older adults’ fear of falling and subsequently restrict physical activity [4]. A study of
community-dwelling Scottish older adults, however, reported that presence of snow did not appear to
influence physical activity, despite the fact that colder temperatures and shorter days are associated
with reduced levels of activity [5]. On the other hand, presence of ice affects the way almost half of US
adults go about their daily activities, and compared with those under the age of 65 years, older adults
are twice as likely to report great difficulty in leaving the home in these conditions [6]. Living at higher
latitudes is also associated with having lower vitamin D levels, although colder seasons may have a
stronger negative influence than latitude [7]. Higher vitamin D levels are consistently associated with
better muscle function [8,9] in older adults and so those living in colder climates may have greater risk
for hypovitaminosis D-related functional declines.
A study of community-dwelling older adults at increased risk of falls has reported that sarcopenia
prevalence estimates may range from 3% to 26%, depending on which of the revised EWGSOP
definition’s recommended measurements are used [10]. Thus, it is difficult to compare the results of
studies that have utilised different measurements to assess muscle mass and function even when the
same operational definition is applied. These challenges are compounded by the fact that age-related
declines in muscle mass and function may vary by ethnicity within and between countries [11,12],
and that recommended cut-points for sarcopenia, which have generally been derived from Caucasian
populations, are generally not appropriate for other ethnicities [1]. These ethnic differences in muscle
mass and function need to be taken into account when exploring whether there is indeed an effect of
climate on sarcopenia prevalence in older adults.
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Using the EWGSOP’s revised algorithm, and measurements including hand grip strength and
muscle quantity assessed by bioelectrical impedance analysis (BIA), Su et al. report the prevalence of
sarcopenia in 310 adults aged 65 years and older residing in Hokkaido to be 8.1% [3]. Interestingly,
a recent study of older adults residing on the southern Japanese island of Kyushu [13] reported that
sarcopenia prevalence, determined using similar methods to identify sarcopenia cases, was between
6.6% and 7.4%, which is similar to that observed by Su et al., for the northern island of Hokkaido.
The prevalence reported in these Japanese populations is much higher than we previously observed
(1.9%) using the revised EWGSOP definition in a large population of 70-year-olds residing at a much
higher latitude (63◦), in Umea, Sweden, compared with Hokkaido (43◦) [14], but similar to that
reported in a study of older adults in Liège, Belgium (7.4%) which is also at a higher latitude (50◦) than
Hokkaido [2]. Taken together, these studies of sarcopenia, utilising current case-finding guidelines, do
not appear to indicate a latitudinal difference in prevalence amongst community-dwelling older adults.
While it does not appear that sarcopenia prevalence is greater for older adults in colder climates,
clinicians should recognise that individuals living in these regions may face greater barriers to adopting
and maintaining lifestyle behaviours that promote healthy ageing. Older adults should be reminded
that the approach with the strongest evidence for improving muscle mass, strength and function is
accessible in any climate; progressive resistance training, such as weight-lifting which can be performed
in indoor gymnasiums and clinics, is recommended as the first line therapy to manage sarcopenia [15].
Clinicians can support patients with sarcopenia to engage in individually-tailored resistance training
programs by referral to qualified professionals such as exercise physiologists.
Funding: D.S. is supported by a NHRMC Career Development Fellowship (GNT1123014) and an NHMRC
Investigator Grant (GNT1174886).
Conflicts of Interest: D.S. declares no conflict of interest.
References
1. Cruz-Jentoft, A.J.; Bahat, G.; Bauer, J.; Boirie, Y.; Bruyère, O.; Cederholm, T.; Cooper, C.; Landi, F.; Rolland, Y.;
Sayer, A.A. Sarcopenia: Revised European consensus on definition and diagnosis. Age Aging 2019, 48, 16–31.
[CrossRef] [PubMed]
2. Locquet, M.; Beaudart, C.; Petermans, J.; Reginster, J.Y.; Bruyère, O. EWGSOP2 versus EWGSOP1: Impact on
the Prevalence of Sarcopenia and Its Major Health Consequences. J. Am. Med. Dir. Assoc. 2019, 20, 384–385.
[CrossRef] [PubMed]
3. Su, Y.; Hirayama, K.; Han, T.F.; Izutsu, M.; Yuki, M. Sarcopenia Prevalence and Risk Factors among Japanese
Community Dwelling Older Adults Living in a Snow-Covered City According to EWGSOP2. J. Clin. Med.
2019, 8, 291. [CrossRef] [PubMed]
4. Ward-Griffin, C.; Hobson, S.; Melles, P.; Kloseck, M.; Vandervoort, A.; Crilly, R. Falls and Fear of Falling
among Community-Dwelling Seniors: The Dynamic Tension between Exercising Precaution and Striving for
Independence. Can. J. Aging La Revue Canadienne du Vieillissement 2004, 23, 307–318. [CrossRef] [PubMed]
5. Witham, M.D.; Donnan, P.T.; Vadivelo, O.T.; Sniehotta, F.F.; Crombie, I.K.; Feng, Z. McMurdo MET Association
of day length and weather conditions with physical activity levels in older community dwelling people.
PLOS ONE 2014, 9, e85331. [CrossRef] [PubMed]
6. Clarke, P.J.; Yan, T.; Keusch, F.; Gallagher, N.A. The Impact of Weather on Mobility and Participation in Older
US Adults. Am. J. Public Health 2015, 105, 1489–1494. [CrossRef] [PubMed]
7. van der Mei, I.A.F.; Ponsonby, A.L.; Engelsen, O.; Pasco, J.A.; McGrath, J.J.; Eyles, D.W.; Blizzard, L.; Dwyer, T.;
Lucas, R.; Jones, G. The high prevalence of vitamin D insufficiency across Australian populations Is only
partly explained by season and latitude. Environ. Health Perspect. 2007, 115, 1132–1139. [CrossRef] [PubMed]
8. Scott, D.; Blizzard, L.; Fell, J.; Ding, C.; Winzenberg, T.; Jones, G. A prospective study of the associations
between 25-hydroxyvitamin D, sarcopenia progression, and physical activity in older adults. Clin. Endocrinol.
2010, 73, 581–587. [CrossRef] [PubMed]
J. Clin. Med. 2020, 9, 1859 3 of 3
9. Visser, M.; Deeg, D.J.H.; Lips, P. Low vitamin D and high parathyroid hormone levels as determinants of
loss of muscle strength and muscle mass (sarcopenia): The Longitudinal Aging Study Amsterdam. J. Clin.
Endocrinol. Metab. 2003, 88, 5766–5772. [CrossRef] [PubMed]
10. Phu, S.; Vogrin, S.; Zanker, J.; Bani, H.E.; Al, S.A.; Duque, G. Agreement Between Initial and Revised European
Working Group on Sarcopenia in Older People Definitions. J. Am. Med. Dir. Assoc. 2019, 20, 382–383.
[CrossRef] [PubMed]
11. Scott, D.; Park, M.S.; Kim, T.N.; Ryu, J.Y.; Hong, H.C.; Yoo, H.J.; Baik, S.H.; Jones, G.; Choi, K. Associations of
low muscle mass and the metabolic syndrome in Caucasian and Asian middle-aged and older adults. J. Nutr.
Health Aging 2016, 20, 248–255. [CrossRef] [PubMed]
12. Liu, X.; Hao, Q.; Hou, L.; Xia, X.; Zhao, W.; Zhang, Y.; Ge, M.; Liu, Y.; Zuo, Z.; Yue, J.; et al. Ethnic Groups
Differences in the Prevalence of Sarcopenia Using the AWGS Criteria. J. Nutr. Health Aging 2020, 24, 665–671.
[CrossRef] [PubMed]
13. Nakamura, K.; Yoshida, D.; Honda, T.; Hata, J.; Shibata, M.; Hirakawa, Y.; Furuta, Y.; Kishimoto, H.;
Ohara, T.; Kitazono, T.; et al. Prevalence and mortality of sarcopenia in a community-dwelling older Japanese
population: The Hisayama Study. J. Epidemiol. 2020. [CrossRef] [PubMed]
14. Scott, D.; Johansson, J.; McMillan, L.B.; Ebeling, P.R.; Nordstrom, P.; Nordstrom, A. Associations of Sarcopenia
and Its Components with Bone Structure and Incident Falls in Swedish Older Adults. Calcif. Tissue Int.
2019, 105, 26–36. [CrossRef] [PubMed]
15. Dent, E.; Morley, J.E.; Cruz-Jentoft, A.J.; Arai, H.; Kritchevsky, S.B.; Guralnik, J.; Bauer, J.M.; Pahor, M.;
Clark, B.C.; Cesari, M.; et al. International Clinical Practice Guidelines for Sarcopenia (ICFSR): Screening,
Diagnosis and Management. J. Nutr. Health Aging 2018, 22, 1148–1161. [CrossRef] [PubMed]
© 2020 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).
